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Abstract of JP2001043871 
PROBLEM TO BE SOLVED: To equalize cell 
internal resistance in cell surfaces and 
distribution of current density, by enabling 
tennperature patterns to have different gradients 
in different areas of a refrigerant passage, 
enabling a refrigerant to have nonlinear 
temperature-gradient patterns on cell surfaces 
and have arbitrary temperature gradient patterns, 
and inhibiting a fuel electrode and an air 
electrode from becoming locally dry or locally 
damp excessively. SOLUTION: In this solid 
polymer electrolyte type fuel cell equipped with a 
refrigerant circulating circuit, a refrigerant 
passage 10 formed in a refrigerant passage plate 
1 so as to face a cell is divided into a plurality of 
areas 11, 12, 13, and refrigerant inlets 111, 121, 
131 are formed on one end of the areas 11, 12, 
13, respectively, of the divided refrigerant 
passage 10. Further, refrigerant discharge ports 
1 12, 1 22, 1 32 are formed on the other end of the 
areas 11,,f2, 13, respectively. 
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mi')^im^<^^mm<^--mzmm^ti^mi)mmx 
□ t . mi^iii<^>imizm&^tihmad.mmtiiat 

im^ms] m^m2i,z}i\,^x. 
s\HziEmLxmm^tifzmm^imxQtmiSi^mt 

im^mA] n^m3izi5\,^x. 

5v ^zi&m Lxmrn^tx-f^imisi^i^mx □ t mm^nm 
mat**. mi.m^iitixm&Lx\'^i,ztt:¥tWLt 
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m^mi] m^m6iz)i\,^x. 
rm.m(^iim%mmxaiK ms.^^m'ftLx±^m 
<m^}^ttiiD ciSM Lx ^-^hmi^Mmubma 
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[0009] *||HS (ii^2{cfEa«oig25&BB) com 

[0010] (lf*)S3tCiei!5<^ll3?6Bfl) 

wm^^mMnmmAm.m±. mmm2^mz}5^^x. 
izm&Lx\>'^hi,<r>vh&. 

[0011] *%B3 (fS*Ji4t=fBSi<0^4%BB) CO® 

tantifi. i»i^mB^itLxm&Lx\>^^hcr,x'hi>. 
[00 12] *%H3 m^m5izsm<r>m5^m) <^m 
ti^^¥mMmimm.mii. m^s^mizav^x. 

SizmmLx\.^6tthiz. BJife?^jSE^Ao*\ ^ess 
[ 0 0 1 3 ] 2ts:|&B3 (li^etciemome^BB) 
T8SEiii<0B>ne?&i«@AP fc ±^mcr)miii%mriii a tea 

[0014] *^H« (tt«Jl7{Cietti0ll7l&BB) C7)® 
TaSWOluie/^SK^APA^ 8«lie^i-SSES§&:n-L-C±S[(l!l 

ofriBj^f ajp Lx\>^htimA^mt mm 

m^^t iz-^^m-ft- LX3m LX\^i> tOTft I. . 
[00 15] 

m^n^mMnmmmmn. i^stmrnzmm^n 
t -fe/ncffit.s )^i^mmm^(^mmiz^m^iv. 
^iifzmsi^m^<7)^mm(r^-mzi^imxntf'm^ 

i: k 1 Ii5f B#««<0fl6SJgfc:?^«E«faiP*«m 

^it:h<r>x\ mst%t^mM(7)^mi^cr)~mzm^^tifz 
mii^tmxaf)-' hmx^timi^mt&coimizm^^ 

[0016] ±iefiijsj: *)^hm2^m(r>mi^mi^f-m 

s&o#^iso-j[g{cjg«snsB«iB?^j«^APt, frie 
^^^<msQizm^^tii>mi^mtiiiati}K svhc 

i>-(>miii^titi^mTm.m<omsi^mmxnizmx-t 
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LxmL^ixTiM^irnxu b mmm\\i!> utif^ 
auT. m\^ixtzmwm.<r>wmmm\zw^Lx 

10 0 18] ±ie<sjsj: 'o^mAwmmwm'itTm. 
mmmmwmt. mm^sw^fiza^^x. w<^zmk 

mi£jmiitLx'&Lx\^h<r>x\ m^:^^^zx 
-yxmmmtifz^^m^msi^imxn^itLXT^ 
m<^mmz^^ixhti»i. ■^ji'miiziinh'i^im^m 

yt:-sim},z'tht\^om:^m-tt. 

[0019] ±ffiffij« J: ^^hm5wmmwm=f-n. 

mwmmmmi. H?ieig3%Bj(cfcv%T, :s.u{zim 
LxmL^ittzmm^im\^u-bK m&^mz^v- 

•Cv>Sfci:t{c. mna?^«S^AP*^ ^^S^tfrfCff 

mms^\i!,u\,z^Lx\.^h<n>T. mmomsmm 
aiPA^'^situ $ ixtz}^U(rmmM.^mimm^>.z 
ii->xwm.-thtz»>. m%ii^^^^itLXT^mm)& 
<rymm^imxn\.zmK^tih>^m>M.hmm^ixh<r> 

a J; x/^m.<D^mL<r>f^i^~y^-simz't S k V ^ ■J 5J 

[0020] ±iBfli«J: *)^hm(>w^imimm-% 
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mi^m.^t(omzmm^ifiitm-^ixx\^i>(n>x\ t 
mm<^iii<nmi3^mmxu\izmx^tih^ii^fm^ 
tifz}m(r>im{,mim^^z x ^ TM^i^ix^^^ 
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\.z-^^m'{fLX'^Lx\.^h(r>x\ ±.m&(omi}^u 

twammzii -ix^mm^titcm^t tfiwi-^^ 

(ci nX'^m.^tiT^m<mm<r)mti:mmxu\,zmx 
^nhtzib. ■t/umizt5ifi,}m(omm(r)imm(Dis^ 

tc-tskkttc, wm.b'^smzmhWimm^b 
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^m^ixtzmmw3m<r>^mii k 12. 1 bco- 
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S^itcOHSiJL,- y h 5 1 , 5 2t7)S(cS£$uil?S6 4 , 
7kSi!l#fma»6 5^5Wg«$ixT i^a-fe^'CU-:J' 6 

1 , 6 ffie-feM-i/-^' (>2\.ZtiLX}^U 

^> otSfi£^S*^'j£i>^IS?t'<t«Ji S i> COT'S) I. . pS) . 

3is:ii 1 mmw.zii»i>±jit Lfz^f^ms. i s-r 

[0025] mrisj^iisff 1 0 o^wymmzmLx . 
^ 1 mimm.^zii\,^xt.i-mt Lxm^cof^^o^wiM. 

i: OH 1 *3 J;t/0 2 tc^^iiS J: o Bffltc^fN-S^J 

2llifiJg«) tOfflSciSr n - 1 tc L , }^ 
iiO^ AP i: tU PcOfflSS- n tc-mtf ^. 
[00 26] fnB?^«W0^2i3j:l/^^3mJ«l 2, 

1 3<7)-sg(c^Bg$*ti>frte?^SAn 121. 131 

±0S|!l«0Slt5j:tf^2«lSl 1, 1 2<0flijSgt:j^ 
fi£$*tl.lliie?#«S^ajP 112, 1 2 2 5v>(3jg 

[0027] ^v^^^i£^gL■ci^i£$<^^^frie?^«^#AP 

121, 13 1i:mnaJft«E#fajPl 12, 12 2fc*<3S 

iiLT, %m^tii^mim.<rymLi 1 , 12, 1 3*« 

[00 28] ll2tC7S$*l.«>J:^tC5VHCjgitLTffilft 

$ix^cMie?^»AP 12 1, 13 1 tmimmi^u 

112, 1 2 2 1 J'hg?Cili&?flJftfiEc7)?aJKS-®l«l 
■r«>^3i;^^2 1 , 2 2-titLX'imLX\'^h. 

[ 0 0 2 9 ] *lg 1 mmmi,zii\.-^X . J^^Sg^^ffiSflSSr 
^fr>Wmm.f y^^i. mA^iZTT^^tihlofiZkML 

tzxo ^r«-?^i«ji»« 1 lizm^^tvtzmmt^iHsmKn 1 



11, 12 1, 13 1 tlaifiJ^SfaiP 112, 12 
2, 1 3 2{i, «-?ft«iiiSSvri*-/WHl 1 10,11 

20, 1210, 1220, 1310. 1320tC)S» 
LX^^h. 

[ 0 0 3 0 ] 2i£m 1 mmm<7mii^^ift=f-nmfm!im 
smii, tim^ims^w.\i,zii»h}^m.<r>iesmx 

J)^0liJekl^ll2lc*$ixl)i:d{cJ^iefe&>, frieJ^ 

®AP 1 1 1 &a Lxfrnnrnimimmmim i o 
fs«i irttcsiAsn, fliTia^SAP 1 1 1 trnsi^ 
«E#faspi i2^5iife-rs?^iijis&s:8Ui, -eurifna 
?^^faip 1 1 2ti't>m&<m\.zm\!i^tih. 
[0031] n.m<^Hzm^^i\.tzi^mi. ia2{c*$ 
tihXo \iz%^<r>9m^zjm.^titLm&sm 2 1 

ffl&J^iiii8&<OSg2(7)®^l 20Hiiia?^«^AP 1 2 1 
fc^A^^iS. 

[0032] mx^tifz^imi, Bflie?^^AP 1 2 1 
tmmmm\i!,a 1 2 2 2:sis^s?$j8Eii8&2:griix, 
L-cffie^^iiSfaiP 1 i2*»<c>«^i!!cowcst{iiSits, 

[00331 ««!<0J'htc#pa$ix/v:?^i, @2tc*§ 

ti-i. J: d tc«f6c7)^hgiJ{ci;a?fi.3tllftXJ^ 2 2 {zMt^ 

mm^^n<^^3<^^i& 1 3m£i^mtxu 1 3 uc 

»A$ii.S. 

[0034] ^A$^T./>:?feiK«i, otIHJ^^AP 1 3 1 

tmiiB?^j«©fa3P 1 3 2$-^t- sjmasssrsai, -e 

LTl?^^^«#tajP 1 3 2*»tmm«i'l-t:#fai§ir-&. 
[ 0 0 3 5 ] *m 1 mmm\.ziH^h^^<nruy r -f 
05 (A) fcj:t>' (B) i:^§ixl)a:dtc^rO, 
US (A) Ji, Baie5'l-a5M^2 1, 2 2tJ:o-CI^ 
iS^iifcJS^TftO, 05 (B) Bifiei1-ag*^aiitl 
2 1, 22\<zi.'>X^i^^ixfz^-^X'i)h. . 

[0036] ±ieftffl^^-ri>m 1 m!imm<mw^^ 

^Mzmti>nmmi, i o*<«isc«o^ii 1 1 , 12, 1 
3t:^sii$ix, }mt>mm^mm.^\o<D^mii 1 , 
12,1 3(r>-mzm^^ixizwim^iimxu 1 1 1 , 
121, 13 iii^hmx^ixmi^wmim^zmaL^ 
ix.fzmmm\^n 112. 122, 132 *><i>flfm$ 
i9ieJ^J«ji8Si oco#«iSft<o?$iiE<7)ias^ 

[ 0 0 3 7 ] ^ /cl^ 1 IIJ6Jg®cO@l«JS^^^«M«S^ 

mnmi. K\^ZT£imLxmL^txJzmi}^imxu\ 

21, 13 1 tfriei^MJSfajp 112, 122 tti^^ 
1.x . "rtm^titzmiwsicomii 1 . 12, i3*qs 
nmzmk Lx^^m^im^tih ttuz. msi^^m 
mzi. -yx^Mm^td^imdfimii^mixuiiitL 
xTmsSi<nmmzm^-^ixhtz)f^. ^im^zm-^h-im 
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[ 0 0 3 8 ] $ ^>(c:^ 1 mmmm<^mi^m^nMnm 

c 0 0 3 9 ] ttim 1 mmm<omim^=f-wimmM 

nrnma. mi^m^i o<D=s-mmi i. 12, 13 

er>-'mzm^^tiimSi^1^^^.0 12 1, 1 3 1 1 , 

mi^wm<om^i.zm^^ti^mi.^mmiiiai 1 2. 

mrimm^tmn 112. 12 2*»^>s^aj$n7t}^ 
SrTgSffliOBiiiei^ii^AP 12 1. 13 1 izmxi-h<D 

1 0 0 4 0 1 (mimmMm) ^2mmBm<omi^m 

maim. i22i)K fgm<^\-mzm,^^tifz^Mm 
ss§3is 3 2i,zmMtx^'^htbi>iz. msimmx 

□ 1 2 K 1 3 1 35^ 3,34 i:ifLXmm^ 

mttiiail2. 1 2 2tc:aiiLT»''>l>^*^ M^l 

mmmt(oiS}^^x't>'o . armiBj^i't"t^iizMmt 

10 0 4 1] ±ie«^i: 0^?.*l^2llSfeJg®i7)ll#:S 

^nmnwrnrnMii. mm^m^taui 12,12 

2**, l?Eg|«iBSS3 1 , 3 2tzmkLX\.^i>tbi> 

tc, Ht)iE?^^«^AP 12 1, 1 3 1 

3, 3 4^:ft-LTByie?&i«gfaiPl 1 2, 12 2tC^ 

t•c^<^2.<^T', ±WM(r>mm^tmtiia 112, 122 

^E^'j^S^itid n/:r?^^}iBS^S$-i>riES[fti^E%3 1 , 

3 2^zX'>Xim'thfzi^. H!ne^ffifs3 3, 3 4S::fr 

LTT^fiSo^j^ 12,13 (Dmsi%Mmxn 121, 
1 3 1 {zmx^tihim(r)mi3i^ti^tim^hx oiz 
f^m^h^<^x\ meiz^^tihXdiz-kjimizmfh 
im(n^i^mimfmizm^':>fzi>cr)ti-h i>(oxh 

[ 0 0 4-2 ] m/m^m-^h^2^mm)mff.is/jt 

2/\22t-t^%mztif:.-^W!rmms.^mwm 

SSI3 1, 3 2(Cj:-?TPS-ri>Jti6, mi.WSL^3 
3 , 3 4 LT TSSlfflO^J^ 12,13 cOMIE^^Ji^ 
AP 1 2 1 , 13 1 KzMK^ixh'<m.<r>m^^iX^iX'^ 
'yfhXr>\zVm^lxh(r>x. 06tcjn$itl)i3tc-b 
/UBStiiJtSJ^tOiaK^ilSrmi^CMiSr o t <nt 
■fhcnx. E7tc^$nSJ: ac-b/HSlcfcttl)?^^ 

10 0 4 31 (igSiaeg® ) *Sg3IIJ«y^fficoliI(*:S 



3 tcTsSWOmriei^^AP 12 1, 1 3 1 i: , kim 
<nf^^W&u 112, 12 2 {:^LT ('''2. fife^ 
8§S 3 3 , 3 4 fc <0ratlSffic7)^Kgi5tci2a$ tt/o^JcJft 

S4 1, 4 2*>'-e<x-enyh»$tL-cv^^^>', m^2 

[00441 i^3%mm<mw&%=^msmmm 
%m,i.. mD^\^u 112, 1 2 2*^, frts^ia 

^3 1 , 3 2fcaaiLTV^I,i: i: tie, MieJ^ii^A 

PI 2 1, i3i*<, mimMk33. 3A-kiK\.xm 

tzmmmu 112, 12 2{ca3iLTV^Scr)t', ±SS 

fflcoBtfiej^ssESfasp 112, 12 2ti-mm^i^c^ 

iOjiiia£S5:Bufe8£*^SS3 1 , 3 2fcJ:-:>"C^et 
6^v:«>, lMrie^ggS3 3, 3 4Sr:rt-LTT»5IB!l<OMJ^l 
2, 1 3<OH5ia?^i«^APl 2 1 , 13 1{C^A$nS 

tc, ijinei»3aftS4 1 , 4 2fc:J:oTJii^$ix-®ajg 

-It 1. 1 i: t izmmmzm^^ 

<r>xibh, 

[ 0 0 4 5 1 3 UliJ^® c7)ia#:^^««®Sjm 

'mst. k.^m<rymLmkwm 112, 12 2*^/^©^ 
m^ivni^mfmmM.^mLmms^3 1 , 3 2(c 

m^(r>m^ 12,1 30Huie?^ii^AP 121, 131 

\zmX^i\.h)m.<r>m.ii''^i\.^i\Mdrth}(.r>\z3m^ 
^Lttttc, 1ins»05«iS4 1, 4 2lcJ:orMh$ti 
-^iaj£!^itt#a§-<i-SiO-C, 010 J; a t 

<r>fth<nx. 'z)vm^zii\'^h'^WrmW9i<r)imB(ri 
^>jm<r>t^^--y^'^m\z-fht\'^o%^^^'th. 

[00461 ■ttci>^if^3wmm<rmk:m'Trt%m 

5, 5 6<r>m:h. as, ^o^^kic^stT, -t^i-rtSS 

tJ:0,M^S53, 54t^%m55. 56l^t5ltS 
I.. 

[00471 ( ^4 :^mmimm<7)mi^m 

ffl!OBina}ftss^AP 1 2 1 *<, ^mss3 3 , 3 4 s-^ u 
-c±sSEffl!icoBine?$^«#fajp 112,1 22izimLx\,^ 

htt t lc®6wi'hgBtcBEift§iXJt8i[ftlBSES3 1 , 3 
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2bm?Ssms4 1. 4 2i:tC-&S[S4 3, 4 4 2:tft-LT 

[00483 :m4mmmcmi^^^=fw»mm.mi 
mmi. mmimmw 112, 1 2 2**. mi^dm 

33, 3 4 5rrfrLT«ifiE8l«»S3 1, 32iiXtm 
e^^^41. 4 2(:]aaiLTl'^l.fci:t.{C. ffie?^ 
JPIAD12 1. 1 3 1*\ ffine^ffi^4 3. 4 4$r:n• 
L•CfriaSESISSSI3 1 , 3 2t>J;yfHulE^JcmS4 

1 . 4 2tc5iiiL-c^^s<^)"c. iiefiskowiaj^faiP 

112, 12 2*-^>«fai$nfne^^8g^3 3 . 3 4 tcJ: 
o-C^i-BS$ti-t}^«5«oaBSgS»SrfiieS[*i)ifiS3 1 . 

(0049] «il2^i-^« 33. 3 4 i oT^sS^n/c 
Hijf2lS53c^4 1 , 4 2tCj;-:.TfflS*>'$<Jffll$ 

B!ri^3£«sf54 1 . 4 2i.zX':,xM&^^Mm^tLrz 

mfie?#*SEi:H5iSdE»^3S3 1 , 3 2fc:J:ot:3i3SS[» 

tm&^titimii^i^t i}mti-^fk^4 3 , 4 4 tc i ^ 
-r-^gssH. T^mmmi 2. 1 3wii3K?^^AP 

121, 13 Hzmx^ti. -fe;Uiigt:l3»tS}^«U0iai^ 

[0050] *m4ll*Kg®c7)|g(*cS:JJ-i^m)J?MS«l^ 
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AP 1 2 1 , 13 1 izmp^^ti. -k/umizm^i^mfio 
iag^ffiSr^^ tmnit (Dmmzi5\,^x ^mmz^iSi^ 
^itthizmmmzm^-ytzhcoti-^cox'. -^jum 
izmtmi<r>^mmmiAtmmt cm^tzuK^x 

J^&mz^^^-thtbi.izm^mizm^'yf'iijcoft 
h<r)X\ ll9i2^;^fLSH?ieiS3lli6Jg®ofiS^ga<o 

[ 0 0 51 1 ^/c2|=lg4|ISfeJgli<0@«siSdHF«j»«S 

(0052] -r5:i5*>2|s^4 Il]}6?g®<7)|l«c^^^mj» 
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(00533 ±^c7)iisfijg®{j. mmcotz»)\izm^vtz 

[00543 ±i*co|ISfeJg.«{ci3V^T{±. — Wi: LTS 

A{z^.^ix^xo\z<^imxui5Xx/m(m^n^n~ 

^APti J:t^?ft«SfajPS-M^roytliti»g-rsc: 
(HffiOfS^^iliBB3 

[013 1 IU6Jglifc:i3ttS}^iiKtR2rS^ 

( H 2 3 1 mmm\iZi6nhmmkm.iii.x/m^ 

(03 ] *mill]^®t-tJ{tS-fe''NV-^'i:«fifc3-- 

•X vcrmw.imm-h^mmmx'hh. 
[ 04 3 *m 1 mmm.izh^iii>m\VM:^ ^-vpiffi 
•tmmxhh. 

[0 5 ] 1 mmmizii\'rh 2o^7)^ag^i^^•:?- 
>^9n-tmmx'hh. 

me'[^mm%2mmm!i,zin^hmi(mimii 

[07 3 *lg2llifiJg®tci5{tSjag»N*:?->'Sr* 
(08 3 *%H3com3|ISfeJ^,^tcl3{tl.?^«jlS5«. ift 

^mx'hh. 

(09 3 *|g3SI]^®lci3{t5«>fiOJ'hgptcffii6$ix 
[01 0 3 *^3l8lfe?^»t=t>»tSia]SW^t:J'-y^ 

*-ni0T'j>i). 

(0113 *f6BflOlg4||*fi?^®{cfcJtSJ^«M«, 
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-rjEll0X'*&. 
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